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Perspective
Health care is increasingly data 
driven.1,2 More and more domains of 
people’s lives are “datafied,” meaning 
that increasing ranges and amounts of 
information about them are rendered, at 
least in principle, usable for health care 
purposes. This is quickly changing the 
face of clinical practice.3–5 Health data 
are now also generated outside of clinical 
settings, via direct-to-consumer testing, 
online platforms, apps, and wearables.6,7 
These developments are fueled by the 
idea that data-rich medicine will lead to 
better, more personalized health care.8,9 
However, they have also engendered 
new challenges, including that health 
professionals often lack the time and 
training to guide patients through the 
growing medical “data jungle.” We sketch 
some of these challenges through the 
following vignette.
Ana is a patient with a degenerative 
disease. Active on an online health 
platform, Ana shares her lab analyses 
and symptoms regularly with the online 
community. Upon learning of a new 
experimental drug study that a company 
is recruiting patients for, Ana puts 
together a file with preliminary trial 
results and a few years of her own data on 
symptoms, diet, and functional changes 
that she has collected through various 
trackers and health apps. She brings the 
file to her doctor hoping that she may be 
eligible for the experimental treatment, 
and asks if she should participate. Her 
doctor is unable to assess the relevance 
of Ana’s various patient data or the 
experimental study during the short 
office visit; the doctor is also concerned 
that the information on the study comes 
from a source she is not familiar with 
from her own practice. She has little time 
to spend with the data file, research the 
experimental study protocol, or scrutinize 
the commercial testing methodology. 
The doctor sends Ana away with the 
vague promise to discuss the trial during 
her next visit. Ana leaves, frustrated 
and confused; the doctor also feels she 
did not provide sufficient guidance for 
her patient. What resources do Ana 
and her doctor have for navigating 
this situation? How can clinicians and 
patients make sense of the abundance of 
unvalidated data from divergent sources, 
so that patients like Ana may make well-
informed decisions?
When devising treatment plans, medical 
professionals and their patients often 
find that diverse sets of data, including 
electronic health records (EHRs), 
clinical and lifestyle information, genetic 
testing, drug trials, and biobanks, are 
potentially relevant for decision making. 
Moreover, while information used to 
be seen as flowing from professional 
experts to patients, institutions and 
operational procedures must increasingly 
accommodate information that flows the 
other way: from patients to their doctors, 
or from companies to patients and then 
to clinical professionals.10 Although we 
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expect that artificial intelligence (AI) 
applications such as deep learning and 
big data analysis will help with data 
interpretation in the clinic, the task of 
interpretation cannot be devolved to 
machines entirely; meaning-making will 
always require human minds, hearts, 
and hands, and patients will continue 
to require support in navigating data 
decisions. In light of this, it is clear 
that the time has come to devise a new 
approach suited to the changing realities 
of medicine and data. In this article, 
we offer a bold proposal—namely, the 
development of a new specialty, initially 
integrated within academic medicine, to 
make data actionable for both clinicians 
and patients in meaningful ways: the 
creation of a graduate-level degree in 
health information counseling.
Challenges Brought by Big Data 
in the Clinic
Digital health tools are at the heart of 
visions and practices of data-driven 
medicine. A glance at an app store 
shows over 165,000 health-related apps 
and counting. By 2022, an estimated 
430 million digital devices will be 
produced each year, each creating its own 
cacophony of data points. Mobilizing 
the growing capacities of smartphones 
and wearables, individuals can now 
generate immense quantities of real-
time biometric data about themselves. 
Some add-ons to smartphones go 
beyond tracking steps or daily hydration 
to diagnose, for instance, a heart 
arrhythmia11 or an ear infection,12 
or to conduct an ultrasound.13 Such 
diagnostic and screening technologies are 
increasingly moving into personal spheres 
outside of professional supervision. 
Although the analytic and clinical validity 
and utility, as well as the quality, of some 
of these data are not clear, they are of 
growing interest to many patients who 
expect engagement with these data from 
their health care providers.6,14
While the great problem-solving 
capacities of big data dominate debates 
in the public domain,8,15 in the clinic, 
the increasing availability of health data 
currently poses as much of a problem 
as a solution. Information overload can 
affect patients and doctors alike.16,17 
For patients, judging the quality 
and understanding the validity of 
unstructured, possibly health-relevant 
information is difficult and can lead to 
misinformation, uncertainty, and even 
anxiety over real or misunderstood health 
risks.18 Moreover, new types of mistrust 
within doctor–patient relationships have 
been documented and partly blamed 
on more—yet often unreliable—health 
information from sources outside 
of traditional clinical realms.19–21 
For many patients, the empowering 
possibilities presented by such abundant 
“information” also pose newfound 
challenges, such as how to make sense of 
the results of genetic testing purchased 
online, or how to decide what to do with 
an odd heart arrhythmia diagnosed on 
their smartphone.11
The use of big data methods and 
epistemologies raises concerns that 
are central to established ethical 
considerations of clinical interest.22 
Ensuring nonmaleficence is one principle 
that is challenged by data-related 
confusion and anxiety in patients, as well 
as by self-medication based on inaccurate 
or misunderstood data. Research 
conducted through online platforms 
often has methodological limitations, 
including highly selective samples or 
inadequate data analysis. There are 
additional concerns surrounding the 
protection of patients’ best interests 
and making sure that patients can give 
meaningful consent. The difficulties 
of interpreting unstructured data add 
another layer of complexity for clinicians 
trying to decide which course of action 
would best meet their duty of beneficence 
and enable the best possible care for 
patients. Patient autonomy, important for 
making well-informed decisions, can be 
compromised by unnecessary tests and 
procedures that are based on unclear data 
or misinterpretations of unstructured 
data. In particular, in times of 
increasingly “wish-fulfilling medicine,”23 
direct-to-consumer or self-initiated 
testing could pose problems regarding the 
efficient and fair use of public health and 
medical resources, such as in cases where 
patients receive a misleading diagnosis 
online and then request further, possibly 
unnecessary or duplicate, testing from 
their doctors.24
In light of these practical, clinical, 
and ethical challenges, the time has 
come to consider a new medical 
specialty dedicated to rendering diverse 
individualized and population-level data 
meaningful for patients and health care 
providers. Building on its important 
role within related fields like health 
information technology25 and existing 
synergies in teaching, research, and 
service, academic medicine is well poised 
to take on the challenges associated with 
the integration, utility, and trust concerns 
entangled in this watershed moment.2,6
How to Best Navigate Novel and 
Unvalidated Sources of Health 
Data?
Let’s return to Ana’s case: Imagine if her 
physician had been specifically trained in 
data science and interpretation, and was 
up-to-date with the newest developments 
in the field of digital medicine and big 
data. With such training, Ana’s doctor 
could assess the sources from which 
Ana had been collecting her own data, 
assist her in interpreting any novel and 
unvalidated sources, and evaluate the 
study protocol for the experimental study. 
However, at present, few in the current 
health care team are well positioned to 
offer discerning interpretations of diverse, 
unstructured data to inform clinical 
decision making in the way described. 
Regardless, we—as patients and as a 
society—continue to rely on doctors to 
fill this gap in evaluating new health data.
Echoing older debates on decision 
analysis consultations for clinical 
challenges,26 there have been numerous 
calls for more training of doctors in 
the ethical concerns surrounding the 
communication of genetic data and 
related health risks to patients,27 for 
counseling patients about the advantages 
and pitfalls of online or commercial 
sources of health information,18 for 
using big data as a pedagogical tool to 
improve physician training,28 and for 
addressing the growing relevance of 
AI computational systems for clinical 
practice.5 At the same time, expectations 
and clinical tasks have become 
increasingly complicated, as a result of 
information overload, the rapid pace of 
technology, and expanding conceptual 
frameworks in medical care.29 Physicians 
are already overstretched, and under 
considerable professional stress.30–32 Lack 
of time to speak with patients remains 
a persistent concern.33 In sum, there are 
many compelling reasons why we cannot 
simply “add” big data concerns to the 
existing workload of doctors.34
The integration of emerging data science 
concerns into medical and other health 
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professional curricula has been slow,35 
and for good reason. In view of the speed 
of medical innovation and knowledge 
increase, and against a background of 
a growing burden of illness and rising 
health care costs,36,37 mastering the “core” 
skills and tasks that modern medicine 
demands of health professionals is 
already time-consuming and demanding. 
Others have shown that new generations 
of doctors do not feel adequately 
prepared for their work38,39; specifically, 
medical students have expressed feelings 
of unpreparedness in their ability to 
apply the subjects of big data, such as in 
genomics, to clinical care.40 For instance, 
the transition to EHRs has required 
integrating new forms of training into 
medical curricula, including calls that 
EHR documentation and management 
skills be assessed along with clinical 
competencies.41 This work points to 
other critical data skills gaps for the next 
generation of medical professionals, such 
as the interpretation of observational 
material, surveys, and epidemiological 
data sets.42 Meeting the challenges of big 
data in medicine requires new doctors to 
interact across disciplinary boundaries 
in unprecedented ways, working 
with specialists across biostatistics, 
computational statistics, econometrics, 
and qualitative research42 as well as 
with patients and family members in 
novel ways. (Patient-reported outcome 
measures and patient-reported experience 
measures are two examples of patient-
centered and participatory instruments 
that play an increasingly important role 
in health care.) They also need to learn 
to interpret data contextually to account 
for data limitations in the application to 
clinical practice.
Implications for the Design of 
Academic Medicine Curricula: 
Health Information Counselors
In light of these challenges, we propose a 
disciplinary-level approach to addressing 
the challenges of integrating data science 
in medicine: a new profession, the health 
information counselor (HIC), to be 
initially incorporated into the field of 
academic medicine and later opened 
to other specialties. Imagine that Ana 
could meet with a specialist, referred by 
her physician, who has specific training 
in health information counseling. The 
HIC would have broad knowledge 
of various kinds of health data and 
data quality evaluation techniques, as 
well as analytic skills in statistics and 
data interpretation. She or he would 
have been trained in interpersonal 
communication, health management, 
insurance systems, and medico-legal 
aspects of data privacy, and would 
know enough about clinical medicine 
to advise on the relevance of any kind 
of data for prevention, diagnosis, and 
treatment. Trained broadly, with time 
and applied experience, practicing HICs 
would become specialists in a particular 
domain, and each would know when to 
refer to a specialist on a matter beyond 
his or her expertise. Drawing on this 
background, the HIC could assist Ana 
in understanding the emerging results 
from the drug trial, comparing her case 
with peer-reviewed studies, assessing her 
suitability for the trial, and considering 
her options in pursuing a conservative 
versus experimental therapy. Ana could 
take her reflections from these meetings 
back to her doctor, who could also 
consult with the HIC, and together 
they could devise a plan of action. The 
creation and implementation of this new 
specialty would enable patients to make 
educated, truly autonomous choices 
about how these novel forms of health 
data can inform their personal care 
decisions.
One of the strengths of the HICs would 
be their ability to translate the complex 
language of data into intelligible and 
actionable information for both patients 
and physicians. Acting akin to an expert 
consultation in a clinical specialty, they 
would offer their professional assessment 
regarding all issues of patient data 
interpretation to treating physicians, and 
oversee many patients as part of their 
caseload. As part of existing delivery 
organizations and the health care team, 
an HIC could be integrated into “Ask 
the expert” programs in hospitals. Or, in 
multispeciality group practices, the chief 
medical officer who provides guidance 
and seeks out the latest medical findings 
could be a physician with HIC training. 
This would allow doctors to use HIC 
assessments when advising patients 
on decisions regarding their care, thus 
freeing up valuable physician time for 
conversation and clinical examination. 
Patients, in turn, could consult with 
an HIC regarding questions they have 
about health-relevant data, avoiding 
unnecessary doctor visits and medical 
interventions, anxiety, and wasted time. 
The addition of the HIC to the panel of 
health professionals could also contribute 
to the reduction of mistakes, providing 
a critical resource to assist doctors in 
staying fully informed about novel tests, 
research studies, and data programs. The 
creation of a cadre of skilled HICs would 
advance the clinical applicability of big 
data in an ethical, and equitable, fashion.
We envision health information 
counseling operating as a clinical 
consultancy, with the ability to interface 
between patients and physicians, and 
provide essential patient support 
services. There are several germane 
fields in relation to which we wish 
to situate HIC. Clinical informatics, 
as a medical specialty for physicians, 
has been proposed as one model to 
improve data analysis, visualization, 
and decision support of health 
information technologies.43 The HIC 
would complement clinical informatics, 
providing an intermediary who would do 
the translation work needed to actualize 
data-driven medicine. HICs would 
provide counseling both for patients 
with varying degrees of savvy faced with 
data-related decisions, and for physicians 
without the time, knowledge, or resources 
to take on the demands of integrating 
big data in a meaningful way into their 
clinical practice.
Although similar in format, the purview 
of the HIC would be broader than 
that of a genetic counselor, as HICs 
would be prepared to help patients 
evaluate the reliability of a commercially 
available test, assess treatment options, 
or compare information from sources 
online with their physician’s counsel 
on questions that are not only of a 
genetic nature. HICs would also consult 
on the ethical dimensions and cost-
effectiveness of collecting and using 
data as well as on the utility of different 
types of data-generating interventions 
such as health apps or genetic testing, 
and would provide advice for their use. 
In this capacity, an HIC could help 
to protect against overdiagnosis and 
overtreatment.44 Akin in other ways to a 
patient navigator,45 the HIC would help 
patients to find their way through the 
health care system and make informed 
decisions about their care. The support 
offered by patient navigators has been 
shown to reduce health disparities46; in 
a similar vein, the role of an HIC could 
help to make the potential benefits of 
big data accessible for a broader range of 
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patients. However, HICs would be skilled 
professionals with extensive mastery of 
technical and clinical skills far beyond 
those of a patient navigator. A degree as 
an HIC would need to be regulated and 
meet specific standards of competency. To 
the best of our knowledge, no dedicated 
program or curriculum for HICs exists as 
a novel type of health professional.
One of the principal challenges will be 
a viable business model. HICs could 
help to reduce both harm and cost by 
helping to prevent overdiagnosis and test 
duplication. Similar to patient navigators, 
who were found to “pay for themselves” 
through the gains made by improved 
care coordination,47 it is possible that 
institutional buy-in could be generated if 
these cost reductions are demonstrated. 
Accordingly, HICs would be integrated 
into existing delivery organizations, 
as employees of hospitals, doctors’ 
clinics, or patient and accountable care 
organizations. Following the model 
used in genetic counseling, some 
insurance providers could cover HIC 
services if referred by the patient’s 
physician. Billing codes and a revenue 
stream would need to be established 
so that HICs could be reimbursed. In 
the transition from fee-for-service to 
value-based reimbursements, HICs 
could help to identify treatment options 
that are valuable for individual patients, 
thereby helping to reduce low-value 
interventions and cost. Employing HICs 
would thus be particularly relevant for 
accountable care organizations and other 
bodies providing integrated care.
Given the complex skills and 
competencies necessary for successful 
health information counseling, an HIC 
degree would have to be postgraduate, 
likely at a master’s level. We envision this 
as a highly interdisciplinary program, 
situated within, or in close affiliation 
with, a medical school, and substantively 
linked to departments of epidemiology, 
biomedical statistics, genetics/genomics, 
computer science, science education, 
social medicine, ethics, and health 
policy. Students graduating would have 
competencies in:
• Different types of data relevant to 
clinical decisions, and the scientific, 
technical, operational, legal, and ethical 
challenges in interpreting them;
• A critical understanding of the ideas, 
technologies, and practices informing 
precision medicine;
• A systematic understanding of the 
organization of health care services and 
provision in a comparative perspective;
• An introduction into computational 
thinking and data science 
epistemologies, and advanced skills in 
statistics and data manipulation;
• Familiarity with counseling techniques;
• Familiarity with the ethical, social, and 
legal dimensions relevant to health data 
management and patient privacy; and
• Familiarity with social media analytics.
We believe that HIC training would 
be particularly suitable for those with 
degrees in health or natural sciences, 
or for health professionals, including 
physicians, who want to focus on 
data science and health information 
counseling as part of their professional 
development.
Concluding Observations: Benefit 
Across the Clinical Spectrum
Instead of requiring that all health 
professionals delivering care develop 
extensive competency in data analysis, 
we have argued that the introduction 
of a specialized profession in medical 
data science such as the HIC offers a 
promising way to address the growing 
clinical challenges associated with 
big data. It would benefit a range of 
actors in the health care field. First, 
patients would benefit from having 
specialized professional support in 
making deliberate decisions about which 
kinds, if any, of health information 
they would like to collect, and how to 
evaluate available services, including 
commercial sources. Second, physicians 
would gain a new resource in navigating 
a rapidly changing field of molecular, 
genetic, lifestyle, and digital data. The 
possibility to consult a professional 
dedicated to evaluating the utility of 
specific tests and data sets would free up 
time to focus on patient needs, as well 
as for conversation and examination. 
Third, health insurance providers 
would likely benefit from more 
effective and informed data use, more 
targeted diagnosis, and the avoidance 
of unnecessary tests and procedures 
following unclear or misinterpreted 
data.48 This includes preventing 
overdiagnosis and overtreatment by also 
being mindful of what patients do not 
want, and encouraging personalization 
in treatment as well as nontreatment 
decisions. The HIC profession could 
help to reduce errors and improve 
coordination of care in data-driven 
medicine, particularly against the 
backdrop of a shift toward value-based 
and integrated health care. Introducing 
HICs could thus arguably help reduce 
health care costs. Additionally, at 
least for HICs who are not MDs, they 
would provide a valuable service that 
is likely less expensive than a physician 
consultation. This is of increasing 
importance given findings that rising 
costs of health care in the United States 
could undermine the role of big data.1 
Finally, by making the HIC part of 
the health care team, the benefits and 
nuances of big data would be made 
more widely available to all involved.
Data-driven medicine offers many 
opportunities for the delivery of better 
care. For some, these developments are a 
welcome expression of the potential for 
data-rich medicine. For others, the new 
computational possibilities are also likely 
to exacerbate overdiagnosis and increase 
costs. In this context, leaving the problem 
of how to personalize health information 
unaddressed is not feasible. Neither is 
simply adding the metaskills of managing 
and evaluating health information to 
the existing tasks of physicians, without 
establishing a new profession. To be sure, 
building up and introducing new degrees 
and curricula are uphill organizational 
and political battles. In particular, 
established health professionals may be 
reluctant to cede agency and control 
of a health-related domain, and new 
challenges would emerge, including the 
structural assimilation of this profession 
into care teams. The meaningful 
integration of data science into the clinic 
is quickly turning into one of the defining 
challenges of 21st-century medicine. 
We call on our colleagues in academic 
medicine and medical education, as well 
as clinical medicine and health policy, to 
start considering new ways to address the 
growing problems that the digital data 
deluge poses for doctors and patients. 
It is time to share the burden to make 
the gains brought by digital innovation 
and medical research actionable for all 
involved.
Perspective
Academic Medicine, Vol. 94, No. 1 / January 2019 41
Acknowledgments: The authors would like to 
thank the editors of Academic Medicine, as well 
as Robert Smoldt, Pascal Borry, Wolfgang Hable, 
Gablu Kilcher, Annette Rid, and two anonymous 
reviewers, for their insightful comments on 
earlier drafts of this article.
Funding/Support: This research was funded by 
the German Federal Ministry of Education and 
Research (BMBF), as part of the “Social, ethical 
and regulatory aspects of ‘citizen science’ in 
biomedicine and bioscience” grant (no. 01GP1311).
Other disclosures: None reported.
Ethical approval: Reported as not applicable.
References
 1 Stanford Medicine. Health trends report: 
Harnessing the power of data in health. 
https://med.stanford.edu/school/leadership/
dean/healthtrends.html. Published June 2017. 
Accessed July 11, 2018.
 2 Daschle TA. Academic medicine in 
a transformational time. Acad Med. 
2015;90:11–13.
 3 Murdoch TB, Detsky AS. The inevitable 
application of big data to health care. JAMA. 
2013;309:1351–1352.
 4 Wachter R. The Digital Doctor: Hope, 
Hype, and Harm at the Dawn of Medicine’s 
Computer Age. New York, NY: McGraw-Hill 
Education; 2015.
 5 Kassavetis P. Letter to the editor: Man versus 
machine: The future of medicine. Acad Med. 
2017;92:578.
 6 Frisse ME. The business of trust. Acad Med. 
2016;91:462–464.
 7 Terry SF. Obama’s Precision Medicine 
Initiative. Genet Test Mol Biomarkers. 
2015;19:113–114.
 8 Obermeyer Z, Emanuel EJ. Predicting 
the future—Big data, machine learning, 
and clinical medicine. N Engl J Med. 
2016;375:1216–1219.
 9 Prainsack B. Personalized Medicine: 
Empowered Patients in the 21st Century? 
New York, NY: NYU Press; 2017.
 10 Topol E. The Patient Will See You Now: 
The Future of Medicine Is in Your Hands. 
Reprint ed. New York, NY: Basic Books; 
2016.
 11 Matheson R. App screens for arrhythmia 
using smartphone camera. MIT News. March 
2017. http://news.mit.edu/2017/cardiio-
app-screens-arrhythmia-smartphone-
camera-0329. Accessed July 11, 2018.
 12 Cashin-Garbutt A. Turning a smartphone 
into an otoscope: An interview with Helene 
Viatge. News-Medical.net. https://www.
news-medical.net/news/20170213/Turning-
a-smartphone-into-an-otoscope.aspx. 
Published February 13, 2017. Accessed July 
11, 2018.
 13 Mobisante. Smartphone ultrasound: The 
MobiUS SP1 system. http://www.mobisante.
com/products/product-overview. Accessed 
July 11, 2018.
 14 Piwek L, Ellis DA, Andrews S, Joinson A. The 
rise of consumer health wearables: Promises 
and barriers. PLoS Med. 2016;13:e1001953.
 15 Raghupathi W, Raghupathi V. Big data 
analytics in healthcare: Promise and 
potential. Health Inf Sci Syst. 2014;2:3.
 16 Meghachandra Singh M, Devi R. Information 
overload and patient’s reactions. BMJ. 
2014;349:5153.
 17 Meyer SB, Coveney J, Ward PR. A qualitative 
study of CVD management and dietary 
changes: Problems of “too much” and 
“contradictory” information. BMC Fam 
Pract. 2014;15:25.
 18 Nuffield Council on Bioethics. Medical 
profiling and online medicine: The ethics 
of “personalised health care” in a consumer 
age. http://nuffieldbioethics.org/wp-content/
uploads/2014/07/Medical-profiling-and-
online-medicine-the-ethics-of-personalised-
healthcare-in-a-consumer-age-Web-version-
reduced.pdf. Published October 2010. 
Accessed July 17, 2018.
 19 MacCabe K. How patients use online sources 
for information. Nurs Times. 2014;110:24–25.
 20 Kreimer S. Dealing with Dr. Google: Why 
communication is key. Med Econ. http://
medicaleconomics.modernmedicine.com/
medical-economics/news/dealing-dr-google-
why-communication-key. Published April 17, 
2015. Accessed July 11, 2018.
 21 Shortliffe EH, Cimino JJ. Biomedical 
Informatics: Computer Applications in 
Health Care and Biomedicine. New York, NY: 
Springer Science & Business Media; 2013.
 22 Beauchamp T, Childress J. Principles of 
Biomedical Ethics. 7th ed. New York, NY: 
Oxford University Press; 2012.
 23 Buyx A. Be careful what you wish for? 
Theoretical and normative aspects of wish-
fulfilling medicine. Med Health Care Philos. 
2008;11:133–143.
 24 Annes JP, Giovanni MA, Murray MF. Risks of 
presymptomatic direct-to-consumer genetic 
testing. N Engl J Med. 2010;363:1100–1101.
 25 Cerra FB, Delaney CW, Watson LA. 
Academic medicine is doing more in health 
information technology than meets the eye. 
Acad Med. 2011;86:407.
 26 Plante DA, Kassirer JP, Zarin DA, Pauker SG. 
Clinical decision consultation service. Am J 
Med. 1986;80:1169–1176.
 27 Badalato L, Kalokairinou L, Borry P. Third 
party interpretation of raw genetic data: 
An ethical exploration. Eur J Hum Genet. 
2017;25:1189–1194.
 28 Pecaric M, Boutis K, Beckstead J, Pusic M. 
A big data and learning analytics approach 
to process-level feedback in cognitive 
simulations. Acad Med. 2017;92:175–184.
 29 Yamamoto Y. Healthcare and the roles of the 
medical profession in the big data era. Japan 
Med Assoc J. 2016;59:125–139.
 30 Bernburg M, Vitzthum K, Groneberg DA, 
Mache S. Physicians’ occupational stress, 
depressive symptoms and work ability in 
relation to their working environment: A cross-
sectional study of differences among medical 
residents with various specialties working in 
German hospitals. BMJ Open. 2016;6:e011369.
 31 Familoni OB. An overview of stress in 
medical practice. Afr Health Sci. 2008;8:6–7.
 32 Arnetz BB. Psychosocial challenges 
facing physicians of today. Soc Sci Med. 
2001;52:203–213.
 33 Rabin RC. 15-minute visits take a toll on 
the doctor–patient relationship. Kais Health 
News. April 2014. https://khn.org/news/15-
minute-doctor-visits. Accessed July 11, 2018.
 34 Obermeyer Z, Lee TH. Lost in thought—The 
limits of the human mind and the future of 
medicine. N Engl J Med. 2017;377:1209–1211.
 35 Strauss S. Canadian medical schools slow to 
integrate health informatics into curriculum. 
CMAJ. 2010;182:E551–E552.
 36 American Medical Association. Annual 
growth in health care spending. https://www.
ama-assn.org/about-us/trends-health-care-
spending. Accessed July 11, 2018.
 37 Sklar DP, Hemmer PA, Durning SJ. Medical 
education and health care delivery: A call to 
better align goals and purposes. Acad Med. 
2018;93:384–390.
 38 Miles S, Kellett J, Leinster SJ. Medical 
graduates’ preparedness to practice: A 
comparison of undergraduate medical school 
training. BMC Med Educ. 2017;17:33.
 39 Monrouxe LV, Grundy L, Mann M, et al. 
How prepared are UK medical graduates 
for practice? A rapid review of the literature 
2009–2014. BMJ Open. 2017;7:e013656.
 40 Eden C, Johnson KW, Gottesman O, 
Bottinger EP, Abul-Husn NS. Medical student 
preparedness for an era of personalized 
medicine: Findings from one US medical 
school. Per Med. 2016;13:129–141.
 41 Welcher CM, Hersh W, Takesue B, Stagg 
Elliott V, Hawkins RE. Barriers to medical 
students’ electronic health record access can 
impede their preparedness for practice. Acad 
Med. 2018;93:48–53.
 42 Gorman D, Kashner TM. Medical graduates, 
truthful and useful analytics with big 
data, and the art of persuasion. Acad Med. 
2018;93:1113–1116.
 43 Detmer DE, Lumpkin JR, Williamson JJ. 
Defining the medical subspecialty of clinical 
informatics. J Am Med Inform Assoc. 
2009;16:167–168.
 44 Choosing Wisely: Promoting conversations 
between providers and patients. http://www.
choosingwisely.org. Accessed July 11, 2018.
 45 Freeman HP, Rodriguez RL. The history and 
principles of patient navigation. Cancer. 
2011;117:3539–3542.
 46 Natale-Pereira A, Enard KR, Nevarez L, 
Jones LA. The role of patient navigators 
in eliminating health disparities. Cancer. 
2011;117(15 suppl):3543–3552.
 47 McLaughlin-Davis M, Fay S. The navigator in 
the community acute care hospital. Presented 
at: Case Management Society of America 
Conference and Expo; June 18, 2014; 
Cleveland, OH. http://www.prweb.com/
releases/Pilot/Program/prweb11982982.htm. 
Accessed July 11, 2018.
 48 Brill S. Bitter pill: Why medical bills are killing 
us. Time. March 2013. http://content.time.com/
time/subscriber/article/0,33009,2136864,00.
html. Accessed July 11, 2018.
